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(57) ABSTRACT 

A semiconductor laser module includes a semiconductor 
laser element, a lens system for condensing laser light onto 
an optical ?ber, a band-pass ?lter for transmitting laser light 
having a predetermined Wave length, and an optical ?ber. 
The band-pass ?lter is held by a mechanism for tilting the 
band-pass ?lter at a desired angle relative to the traveling 
direction of the laser light. Are?ecting element for re?ecting 
part of the incident laser light is provided in a Wave guide of 
the optical ?ber so that a resonator is formed betWeen the 
re?ecting element and the emitting end face of the semi 
conductor laser element. The re?ecting element utilizes a 
difference in refractive indices of materials forming the 
re?ecting element to provide re?ection. Preferably, control 
of the tilting mechanism is conducted via a control unit in 
response to an output from a thermal sensor. 

14 Claims, 2 Drawing Sheets 
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SEMICONDUCTOR LASER MODULE WITH 
AN EXTERNAL RESONATOR INCLUDING A 
BAND-PASS FILTER AND REFLECTIVE 

ELEMENT 

FIELD OF THE INVENTION 

The present invention relates to a semiconductor laser 
module and in particular to a semiconductor laser module 
Which is preferable for use for an semiconductor laser 
module With an external resonator. 

BACKGROUND OF THE INVENTION 

The structure of a prior art semiconductor laser module 
With an external resonator Will be described With reference 
to FIGS. 3 and 4. FIGS. 3 and 4 are schematic vieWs 
explaining prior art semiconductor laser modules With an 
external resonator. 

Prior art technique to oscillate a semiconductor laser 
element at a Wave length in a narroW band range comprises 
using an external resonator Which is formed betWeen a 
reverse side (HR side) of the semiconductor laser element 1 
and a ?ber grating 7 by providing an optical ?ber 5 With the 
?ber grating 7 having a diffractive grating in a semiconduc 
tor laser element 1 oscillatable Wave length range as shoWn 
in FIG. 3 or using an external resonator Which is formed by 
feedbacking the light Which has transmitted through a band 
pass ?lter 4 Which transmits light having a predetermined 
Wave length in a semi conductor laser element 1 oscillating 
Wave length range to the semiconductor laser element 1 by 
means of a re?ecting point 8 Which is deposited on the tip 
end of a pig-tail ?ber by an HR coat as shoWn in FIG. 4. 

SUMMARY OF THE DISCLOSURE 

HoWever, the above-mentioned prior art has the folloWing 
problems. The approach using the ?ber grating 7 Which is 
shoWn in FIG. 3 has a problem in that the central Wave 
length of the module is shifted due to changes in the 
environmental temperatures. The reason resides in that the 
central Wave length at 50° C. is shifted forWard the longer 
Wave length side by about 0.75 nm in comparison With that 
at 0° C. in case Where the ?ber grating 7 is used under an 
environmental condition of 0—50° C., since the central Wave 
length of the ?ber grating 7 usually has a temperature 
dependency of about 0.015 nm/° C. 

The approach for re?ecting the transmitted light on a 
re?ecting point 8 Which is provided at the tip end of the pig 
tail ?ber as shoWn in FIG. 4 requires optical components 
including collimator lens 9, 10 to take the transmitted light 
from the re?ecting point 8 to an optical ?ber 5 Which is 
provided at the tip end thereof. Even if these optical com 
ponents are adjusted at a high precision, an inevitable loss of 
about 0.5 dB occurs. As a result, it is dif?cult to achieve a 
high output of the module and a high reliability of the 
element. 

The present invention has been achieved in vieW of the 
above-mentioned problems. It is a primary object of the 
present invention to provide a semiconductor laser module 
Which is capable of achieving the stabiliZation of the central 
Wave length and a loW coupling loss. 

In order to achieve the above-mentioned object, the 
present invention provides a novel semiconductor laser 
module. The semiconductor laser module comprises: a semi 
conductor laser element emitting laser light, an optical ?ber 
guiding the laser light, an optical system condensing the 
laser light onto the optical ?ber, and a band-pass ?lter Which 
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2 
is held by a holding device disposed betWeen the semicon 
ductor laser and the optical ?ber transmitting therethrough 
only the light having a predetermined Wave length. The laser 
module comprises a re?ecting element disposed Within a 
Wave guide of the optical ?ber for re?ecting part of incident 
laser light so that a resonator is formed betWeen the re?ect 
ing element and a laser light emitting end face of the 
semiconductor laser element. 

In the present invention, it is preferable that the holding 
device for holding the band-pass ?lter includes a mechanism 
for tilting the band-pass ?lter at a desired angle relative to 
the direction of travelling of the laser light emitted from the 
semiconductor laser element, and in that the re?ecting 
element Which is formed in the Waveguide of the optical 
?ber is formed of either a structure of cores having different 
refractive indices Which are connected to each other or a 
structure in Which part of the core is doped With a material 
modifying light refractive index (e.g., a material of high 
refractive index). 

In the present invention, it is preferable that the re?ecting 
element is separated from the laser light emitting end face of 
the semiconductor laser element at a distance Which is 50 cm 
or more. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 A vieW schematically explaining the functions of 
the semiconductor laser module With an external resonator 
Which is one embodiment of the present invention. 

FIG. 2 A vieW schematically explaining the functions of 
the semiconductor laser module With an external resonator 
Which is one embodiment of the present invention. 

FIG. 3 A vieW shoWing the structure of an prior 
semiconductor laser module With an external resonator. 

FIG. 4 A vieW shoWing the structure of an prior 
semiconductor laser module With an external resonator. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

In a preferred mode of embodying the invention, the 
semiconductor laser module of the present invention at least 
comprises a semiconductor laser element (reference numeral 
1 in FIG. 1), a lens system for condensing laser light onto an 
optical ?ber (reference numerals 2, 3 in FIG. 1), a band-pass 
?lter (reference numeral 4 in FIG. 1) for transmitting laser 
light having a predetermined Wave length and an optical 
?ber. The band-pass ?lter is held by means of a holding 
device having a tilting mechanism for tilting the band-pass 
?lter at a desired angle relative to the travelling direction of 
the laser light. A re?ecting point (6 in FIG. 1) for re?ecting 
part of the incident laser light is provided in a Wave guide of 
the optical ?ber so that a resonator is formed betWeen the 
re?ecting point and the emitting end face of the semicon 
ductor laser element. Preferably, control of the tilting 
mechanism is conducted via a control unit in response to an 
output from a thermal sensor. 

[Embodiments] 
In order to describe the above-mentioned mode of 

embodying the present invention, embodiments of the 
present invention Will noW be described With reference to 
the draWings. 
A semiconductor laser module With an external resonator 

of a ?rst embodiments of the present invention Will be 
described With reference to FIG. 1. FIG. 1 is a vieW 
schematically explaining the structure of the semiconductor 
laser module With an external resonator of the ?rst embodi 
ment. 

art 
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The structure of the semiconductor laser module With the 
external resonator of the present embodiment Will be 
described With reference to FIG. 1. The semiconductor laser 
module With the external resonator of the present embodi 
ment takes out light emitted by a semiconductor laser 
element 1 from an optical ?ber 4 by coupling the semicon 
ductor laser element 1 With the optical ?ber 5 at a high 
ef?ciency. Reference numerals 1, 2 and 3 in the draWing 
denote the semiconductor laser element, a ?rst and second 
lens, respectively. The ?rst lens 2 has a capability of 
converting the emitted light, Which is diverged from the 
semiconductor laser element 1, into collimated light. The 
second lens 3 is adapted to focus said collimated light onto 
an end face of an optical ?ber 5 so that the parallel light is 
incident upon the optical ?ber 5 ef?ciently. 

In the present embodiment, a band-pass ?lter 4 having a 
characteristic for transmitting only light having a predeter 
mined Wavelength among the light from the semiconductor 
laser element 1 is disposed betWeen the ?rst and second lens 
2 and 3. The band-pass ?lter 4 is held by means of a holding 
device (not shoWn) having a tilting mechanism Which is 
capable of tilting the band-pass ?lter 4 at a desired angle 
relative to the travelling direction of the laser light, so that 
the angle of the band-pass ?lter 4 can be desiredly changed 
(control led) With respect to the collimated light Which is 
converted by the ?rst lens 2. 

The optical ?ber 5 has an end face Which is obliquely 
ground so that the light Which is re?ected on the incident end 
face is not reversed or returned to the semiconductor laser 
element 1 and is formed on its surface With an anti-re?ecting 
?lm. The reference numeral 6 in the draWing denotes a 
re?ecting point on Which part of the light Which has trans 
mitted through the optical ?ber 5 is re?ected. The re?ecting 
point 6 makes use of the re?ection Which takes place in an 
interface betWeen tWo materials having different refractive 
indices. The re?ecting point 6 is made of cores having 
different indices Which are connected to each other or a core, 
part of Which is doped With a material having a high 
refractive index for modifying the refractive index of the 
?ber. 

Although the transmitting Wave lengths and the half-value 
Width of the band-pass ?lter 4 can be preset to a desired 
Wave length and a half value Width Which are desired to fall 
Within a narroW band of the oscillating Wave length band 
range of the semiconductor laser element, the half-value 
Width is, for example, about 0.1 through 3.0 nm, preferably 
1.0 nm or less. The band-pass ?lter 4 may be fabricated by 
vacuum depositing an dielectric ?lm of SiO2 on a glass 
substrate such as quartZ substrate such that it Will have a 
transmitting characteristic in the predetermined Wave length 
band range. The band-pass ?lter 4 is disposed in such a 
position that it can receive the light Which has been emitted 
from the semiconductor laser element 1 and converts it into 
collimated light by the ?rst lens 2. 

The re?ection ef?ciency of the re?ecting point 6 utiliZing 
the difference in the refractive index in the optical ?ber 5 is 
usually 0.5 to 30% depending upon the re?ection ef?ciency 
of the front side of the semiconductor laser element 1 Which 
is used and preferably 1 to 4%. Preferably, the distance 
betWeen the re?ecting point 6 and the HR side of the 
semiconductor laser 1 is 50 cm or more. 

NoW, the operation of the semi conductor laser module of 
the present embodiment Will be described. The spectrum of 
the diverging light Which is emitted from the semiconductor 
laser element 1 has Wave length components in a relatively 
broad band range. This light is converted into collimated 
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4 
light by means of the ?rst lens 2. When it passes through the 
band-pass ?lter 4, only light having the Wave length com 
ponents in a narroW band range can pass therethrough due to 
its band-pass characteristics and is condensed by the second 
lens 3. 
When the collimated light transmits through the band 

pass ?lter 4, the central Wave length of the transmitting light 
has the dependency on the angle at Which the collimated 
light transmits through the band-pass ?lter. Generally, the 
collimated light has a tendency to shift toWard the longer 
Wave length side as the angle becomes larger. 

Accordingly, the environmental temperature outside and 
inside of the semiconductor laser module is measured by 
temperature measuring means such as thermal sensor Which 
is disposed on the semiconductor laser module. The tilting 
angle for the band-pass ?lter 4, at Which the central Wave 
length of the taken out laser light can be made a desired 
value, is determined based upon the measured data. The 
holding device is tilted by using a control unit including a 
drive mechanism such as a step motor. This adjusts the 
tilting angle of the band-pass ?lter 4 for ?nely adjusting the 
Wave length of the laser light. 

The laser light Which is condensed by the second lens 3 
is focused on the end face of the optical ?ber 5. After the 
laser light propagates through the optical ?ber 5, part of the 
laser light is re?ected on the re?ecting point 6. The re?ected 
laser light is reversed and is returned to the semiconductor 
laser element 1 again via the second lens 3, band-pass ?lter 
4 and the ?rst lens 2. A resonator is formed betWeen the 
reverse face (HR face) of the semiconductor laser element 1 
and the re?ecting point 6. Laser oscillation can be achieved 
in a Wave length band Which is determined by the transmit 
ting characteristics of the band-pass ?lter 4. 
On the other hand, most of the laser light passes through 

the re?ecting point 6 and is taken out in a direction toWard 
the other end of the optical ?ber 5. Since a component Which 
is required for the taking out the light, such as collimator 
lens disposed in a position after the re?ecting point 6 in the 
present embodiment is not necessary, no additional loss 
takes place so that loW coupling loss can be achieved. 

Since the band-pass ?lter 4 is capable of changing the 
angle relative to the collimated light from the ?rst lens 2 in 
the con?guration of the present embodiment, the deviation 
of the above-mentioned central Wave length can be corrected 
by changing the angle of the band-pass ?lter 4 even if the 
central Wave length changes due to changes in the environ 
mental temperature of the module. Accordingly, the central 
Wave length of the light Which is taken out from the tip end 
of the optical ?ber can be kept constant independently of the 
environmental temperature, the module can be stably oper 
ated. 

[Embodiment 2] 
NoW, a semiconductor laser module With an external 

resonator Which is a second embodiment of the present 
invention Will be described With reference to FIG. 2. FIG. 2 
is a vieW schematically explaining the structure of the 
semiconductor laser module With an external resonator of 
the second embodiment. The present embodiment is sub 
stantially identical With the above-mentioned ?rst embodi 
ment except that the structure for condensing the light 
emitted from the semiconductor laser element is altered. 

In the semiconductor laser module of the external reso 
nator of the second embodiment, only the ?rst lens 2 for 
condensing the light emitted from the semiconductor laser 
element 1 is disposed betWeen the semiconductor laser 
element 1 and the optical ?ber 5 as shoWn in FIG. 2. A 
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band-pass ?lter 4 Which transmits only the light having a 
predetermined Wave length among the light emitted from the 
semiconductor laser element 1 is disposed betWeen the ?rst 
lens 2 and the optical ?ber 5. 

Similarly to the above-mentioned ?rst embodiment, this 
band-pass ?lter 4 is held by means of the holding device (not 
shoWn) having a tilting mechanism Which is capable of 
tilting the band-pass ?lter 4 at a desired angle relative to the 
travelling direction of the laser light. The optical ?ber 5 has 
an end face Which is obliquely ground so that the light Which 
is re?ected on the incident end face is not reversed or 
returned to the semiconductor laser element 1 and is formed 
on its surface With an anti-re?ecting ?lm. The re?ecting 
point 6 makes use of the re?ection Which takes place in an 
interface betWeen tWo materials having different refractive 
indices. 

Although the transmitting Wave length and the half-value 
Width of the band-pass ?lter 4 can be preset to a desired 
Wave length and a half-value Width Which are desired to fall 
Within a narroW band of the oscillating Wave length band 
range of the semiconductor laser element, the half-value 
Width is, for example, about 0.1 through 3.0 nm, preferably 
1.0 nm or less. The re?ection factor of the re?ecting point 6 
utiliZing the difference in the refractive indeX in the optical 
?ber 5 is usually 0.5 to 30% depending upon the re?ection 
ef?ciency of the front side of the semiconductor laser 
element 1 Which is used and preferably 1 to 40%. Preferably, 
the distance betWeen the re?ecting point 6 and the HR side 
of the semiconductor laser 1 is 50 cm or more. 

NoW, the operation of the semiconductor laser module of 
the present embodiment Will be described. The light Which 
is emitted from the semiconductor laser element 1 and is 
diverged and condensed on the optical ?ber 5 by the ?rst 
lens 2. Only light having the Wave length components in a 
narroW band range can pass through the band-pass ?lter 4 
before reaching at the optical ?ber 5. 

The laser light Which is condensed by the ?rst lens 2 is 
focused on the end face of the optical ?ber 5. After the laser 
light propagates through the optical ?ber 5, part of the laser 
light is re?ected on the re?ecting point 6. The re?ected laser 
light is reversed and is returned to the semiconductor laser 
element 1 again via the band-pass ?lter 4 and the ?rst lens 
2. Aresonator is formed betWeen the reverse face (HR face) 
of the semiconductor laser element 1 and the re?ecting point 
6. Laser oscillation can be achieved in a Wave length band 
Which is determined by the transmitting characteristics of 
the band-pass ?lter 4. 
On the other hand, most of the laser light passes through 

the re?ecting point 6 and is taken out in a direction toWard 
the other end of the optical ?ber 5. Since a component Which 
is required for the taking out the light, such as collimator 
lens disposed in a position after the re?ecting point 6 in the 
present embodiment is not necessary similarly to the above 
mentioned ?rst embodiment, no additional loss takes place 
so that loW coupling loss can be achieved. 

Since the band-pass ?lter 4 is also capable of changing the 
angle in the con?guration of the present embodiment, the 
deviation of the above-mentioned central Wave length can be 
corrected by changing the angle of the band-pass ?lter 4 
even if the central Wave length changes due to changes in the 
environmental temperature of the module. Accordingly, the 
central Wave length of the light Which is taken out from the 
tip end of the optical ?ber can be kept constant indepen 
dently of the environmental temperature, the module can be 
stably operated. The meritorious effects of the present invent 
ion are summariZed as folloWs. 
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6 
As mentioned above, the present invention provides an 

advantage in that the coupling loss of the semiconductor 
laser module can be reduced. The reason is that no compo 
nents such as collimator lens for guiding the light from the 
re?ecting point at the pig tail to the leading optical ?ber is 
required, so that no additional loss at this point takes place. 
Accordingly, providing high output of the semiconductor 
laser module and the improvement in the reliability of the 
element can be achieved. 

The present invention also provides an advantage in that 
the central Wave length can be stably kept even if the 
environmental temperature changes. The reason is that the 
central Wave length in the transmitted Wave length band can 
be changed (controlled) by adjusting the angle of the band 
pass ?lter relative to the travelling direction of the laser 
light, so that the deviation of the central Wave length due to 
changes in environmental temperature can be corrected. 

It should be noted that other objects, features and aspects 
of the present invention Will become apparent in the entire 
disclosure and that modi?cations may be done Without 
departing the gist and scope of the present invention as 
disclosed herein and claimed as appended hereWith. 

Also it should be noted that any combination of the 
disclosed and/or claimed elements, matters and/or items 
may fall under the modi?cations aforementioned. 
What is claimed is: 
1. A semiconductor laser module, comprising: 
a semiconductor laser element emitting laser light; 
an optical ?ber guiding said laser light; 
an optical system condensing said laser light onto said 

optical ?ber; and 
a band-pass ?lter Which is held by a holding device that 

is disposed betWeen said semiconductor laser and said 
optical ?ber and transmits therethrough only light hav 
ing a predetermined Wavelength, Wherein said laser 
module comprises a re?ecting element that is disposed 
Within a Wave guide of said optical ?ber, re?ects a part 
of incident laser light so that a resonator is formed 
betWeen said re?ecting element and a laser light emit 
ting end face of said semiconductor laser element, and 
is formed in said Waveguide of said optical ?ber by a 
structure of cores including different refractive indices 
Which are connected to each other. 

2. The semiconductor laser module as de?ned in claim 1, 
Wherein said holding device comprises a tilting mechanism 
that tilts said band-pass ?lter at a desired angle relative to a 
direction of traveling of said laser light emitted from said 
semiconductor laser element. 

3. A semiconductor laser module, comprising: 
a semiconductor laser element emitting laser light; 
an optical ?ber guiding said laser light; 
an optical system condensing said laser light onto said 

optical ?ber; and 
a band-pass ?lter Which is held by a holding device that 

is disposed betWeen said semiconductor laser and said 
optical ?ber and transmits therethrough only light hav 
ing a predetermined Wavelength, Wherein said laser 
module comprises a re?ecting element that is disposed 
Within a Wave guide of said optical ?ber, re?ects a part 
of incident laser light so that a resonator is formed 
betWeen said re?ecting element and a laser light emit 
ting end face of said semiconductor laser element, and 
is separated from the laser light emitting end face of 
said semiconductor laser element at a distance Which is 
50 cm or more. 
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4. A semiconductor laser module, comprising: 
a semiconductor laser element emitting laser light; 
an optical ?ber guiding said laser light; 
an optical system condensing said laser light onto said 

optical ?ber; and 
a band-pass ?lter Which is held by a holding device that 

is disposed betWeen said semiconductor laser and said 
optical ?ber and transmits therethrough only light hav 
ing a predetermined Wavelength, 
Wherein said holding device comprises a tilting mecha 

nism that tilts said band-pass ?lter at a desired angle 
relative to a direction of traveling of said laser light 
emitted from said semiconductor laser element, and 

Wherein said laser module comprises a re?ecting ele 
ment that is disposed Within a Wave guide of said 
optical ?ber, re?ects a part of incident laser light so 
that a resonator is formed betWeen said re?ecting 
element and a laser light emitting end face of said 
semiconductor laser element, and is separated from 
the laser light emitting end face of said semiconduc 
tor laser element at a distance Which is 50 cm or 
more. 

5. A semiconductor laser module, comprising: 
a semiconductor laser element emitting laser light; 
an optical ?ber guiding said laser light; 
an optical system condensing said laser light onto said 

optical ?ber; and 
a band-pass ?lter Which is held by a holding device that 

is disposed betWeen said semiconductor laser and said 
optical ?ber and transmits therethrough only light hav 
ing a predetermined Wavelength, 
Wherein said laser module comprises a re?ecting ele 

ment that is disposed Within a Wave guide of said 
optical ?ber, re?ects a part of incident laser light so 
that a resonator is formed betWeen said re?ecting 
element and a laser light emitting end face of said 
semiconductor laser element, is separated from the 
laser light emitting end face of said semiconductor 
laser element at a distance Which is 50 cm or more, 
and is made up of either a structure of cores having 
different refractive indices Which are connected to 
each other or a structure in Which part of the core is 
doped With a material modifying a light refracting 
indeX. 

6. A semiconductor laser module, comprising: 
a semiconductor laser element emitting laser light; 
an optical ?ber guiding said laser light; 
an optical system condensing said laser light onto said 

optical ?ber; and 
a band-pass ?lter Which is held by a holding device that 

is disposed betWeen said semiconductor laser and said 
optical ?ber and transmits therethrough only light hav 
ing a predetermined Wavelength, 
Wherein said holding device comprises a tilting mecha 

nism that tilts said band-pass ?lter at a desired angle 
relative to a direction of traveling of said laser light 
emitted from said semiconductor laser element, and 

Wherein said laser module comprises a re?ecting ele 
ment that is disposed Within a Wave guide of said 
optical ?ber, re?ects a part of incident laser light so 
that a resonator is formed betWeen said re?ecting 
element and a laser light emitting end face of said 
semiconductor laser element, is separated from the 
laser light emitting end face of said semiconductor 
laser element at a distance Which is 50 cm or more, 
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8 
and is made up of either a structure of cores having 
different refractive indices Which are connected to 
each other or a structure in Which part of the core is 
doped With a material modifying a light refracting 
indeX. 

7. The semiconductor laser module as de?ned in claim 1, 
Wherein said re?ecting element is disposed separated from 
the laser light emitting end face of said semiconductor laser 
element at a distance that generates resonance betWeen said 
laser light emitting end face and re?ecting element. 

8. A semiconductor laser module, comprising: 
a semiconductor laser element emitting laser light; 
an optical ?ber guiding said laser light; 
an optical system condensing said laser light onto said 

optical ?ber; and 
a band-pass ?lter Which is held by a holding device that 

is disposed betWeen said semiconductor laser and said 
optical ?ber and transmits therethrough only light hav 
ing a predetermined Wavelength, 
Wherein said laser module comprises a re?ecting ele 

ment that is disposed Within a Wave guide of said 
optical ?ber and re?ects a part of incident laser light 
so that a resonator is formed betWeen said re?ecting 
element and a laser light emitting end face of said 
semiconductor laser element, 

Wherein said holding device comprises a tilting mecha 
nism that tilts said band-pass ?lter at a desired angle 
relative to a direction of traveling of said laser light 
emitted from said semiconductor laser element, and 
that is controlled by a control unit in response to an 
output of a thermal sensor disposed on said laser 
module. 

9. A semiconductor laser module, comprising: 
a semiconductor laser element emitting laser light; 
an optical ?ber guiding said laser light; 
an optical system condensing said laser light onto said 

optical ?ber; and 
a band-pass ?lter Which is held by a holding device that 

is disposed betWeen said semiconductor laser and said 
optical ?ber and transmits therethrough only light hav 
ing a predetermined Wavelength, 
Wherein said laser module comprises a re?ecting ele 

ment that is disposed Within a Wave guide of said 
optical ?ber and re?ects a part of incident laser light 
so that a resonator is formed betWeen said re?ecting 
element and a laser light emitting end face of said 
semiconductor laser element, and 

Wherein angles of said holding device are controlled in 
accordance to the temperature of said laser module. 

10. The semiconductor laser module as de?ned in claim 1, 
Wherein said re?ecting element is formed in said Waveguide 
of said optical ?ber by a structure in Which part of the core 
is doped With a material modifying a light refractive indeX. 

11. The semiconductor laser module as de?ned in claim 1, 
Wherein said tilting mechanism is controlled by a control 
unit in response to an output of a thermal sensor disposed on 
said laser module. 

12. The semiconductor laser module as de?ned in claim 1, 
Wherein an angle of said holding device is controlled in 
accordance to a temperature of said laser module. 

13. A method of establishing eXternal resonance by a 
semiconductor laser module, comprising: 

emitting laser light from a semiconductor laser element; 
transmitting a predetermined Wavelength of said laser 

light through a band-pass ?lter; 
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condensing said predetermined Wave length of said laser transmitting a predetermined Wavelength of said laser 
light transmitted through said band-pass ?lter onto an light through a band-pass ?lter; 
optical ?ber; 

re?ecting a part of said predetermined Wave length of said 
laser light incident on said optical ?ber at a re?ecting 5 
element disposed Within a Wave guide of said optical 

condensing said predetermined Wave length of said laser 
light transmitted through said band-pass ?lter onto an 
optical ?ber; and 

?ber; and re?ecting a part of said laser light incident on said optical 
separating said re?ecting element from a laser light ernit- ?ber at a re?ecting element disposed Within a Wave 

ting end face of said semiconductor by a distance of 50 guide 0f Said optical ?ber by lltiliZing a difference in 
cm or more. 10 refractive indices of materials comprising said re?ec 

14. A method of establishing eXternal resonance by a ?ve element 
semiconductor laser module, cornprising: 

ernitting laser light from a semiconductor laser elernent; * * * * * 


